Introduction
Due to an increase in industrialized lifestyles, the prevalence of coronary artery disease (CAD) has dramatically risen during the past few decades. Research has documented that patients with CAD have higher anxiety symptoms than controls.
1 One study found a high level of anxiety symptoms among 80% of patients with CAD. 2 Anxiety and CAD have a mutual relationship as the effect of long-lasting anxiety on atherosclerosis is well known [3] [4] [5] [6] [7] [8] and CAD, secondary to lifestyle modifications, can cause anxiety. 9 CAD diagnostic procedures produce anxiety by themselves. 10, 11 The worsening of patients' quality of life, morbidity, mortality, and disease progression is among the vicious effects of anxiety in patients with CAD. The presence of anxiety in addition to these effects can lead to more regular visits and better assessments of patients' compliance and health. 12 Anxiety often worsens the prognosis in patients with CAD. [13] [14] [15] [16] Anxiety characteristics also independently and prospectively predict myocardial infarction. 17 A systematic review of prospective studies showed evidence for the impact of anxiety on the etiology and prognosis of CAD. 18 Another systematic review of 31 studies showed that after controlling for the effect of CAD severity, comorbid anxiety increased the number of CAD symptoms. 19 Thus, evaluation of anxiety may optimize CAD management. 19 Angiography is one of the standard diagnostic procedures for the evaluation of the severity of coronary artery stenosis in patients with CAD. 20 The extent of coronary stenosis found in angiography predicts morbidity, mortality, and quality of life. 21, 22 There are also studies reporting an association between personality traits and angiographic findings. 11 Channer et al. 23 showed that negative (normal) exercise test results were associated with higher anxiety symptoms in patients with CAD. There is, however, a paucity of studies assessing the association between the extent of coronary stenosis and anxiety symptoms.
We conducted this study to assess the association between the severity of coronary stenosis and symptoms of anxiety in patients who undergo coronary angiography.
Methods
This cross-sectional study involved 106 patients who underwent coronary angiography for the first time in Tehran, Iran. Angiography was conducted at the request of a cardiologist. Demographic data (including age, gender, educational level, marital status, and place of residence) and CAD-related clinical characteristics (including history of hypertension, diabetes mellitus, hyperlipidemia, and cigarette smoking) were recorded.
Anxiety was assessed using the Hospital Anxiety Depression Scale (HADS) questionnaire. HADS consists of 7 questions (each rated 0-3) to evaluate anxiety. A HADS anxiety score ranges from 0 to 21, where a higher score reflects higher anxiety symptoms. Scores above 8 were considered presumptive anxiety symptoms, scores above 11 moderate anxiety, and scores equal to or greater than 16 severe anxiety symptoms. 24 The HADS questionnaire is a routine modality for the evaluation of anxiety in different countries, and its usage in published articles quadrupled between 1996 and 2002. 25 This questionnaire has previously been widely drawn upon to assess anxiety and depression in patients with CAD. 26 Montazeri et al. 27 validated this questionnaire for application in the Iranian population in 2003. The Cronbach's alpha of this questionnaire was 0.771 for the anxiety score and 0.815 for the whole questionnaire.
The sample size needed to compare k means for 1-way ANOVA pairwise, 2-sided equality was calculated. The sample size was 106 considering the means of the groups to be 6 and 10 with an SD of 9 and the number of pairwise comparisons to be 3. The statistical analyses were done using SPSS for Windows, version 13 (SPSS, Inc., Chicago, IL, USA). The categorical and nominal variables were described using frequency tables. The normally distributed continuous variables, such as age, were reported as means ± SDs. Regarding the non-normal distribution of anxiety scores, documented by the one-sample Kolmogorov-Smirnov test, the total anxiety scores were reported as medians and 25th and 75th percentiles. The Kruskal-Wallis test was used to compare the anxiety scores between the different patient groups regarding their angiographic findings. A χ 2 test was employed to compare the frequency of abnormal anxiety symptoms in the patient groups. The existence of the possible association between stenosis severity and anxiety symptoms was tested via a linear regression model in which the level of anxiety symptoms was the outcome. Our regression only included independent variables which were significantly associated with anxiety symptoms in our bivariate analysis. There was no evidence suggesting multicollinearity. A p value < 0.05 was considered significant.
Results
The range and mean (SD) of the age of the patients were 38 to 82 and 50.14 (10.6) years, respectively.
Based on the coronary angiography findings, the patients had either a single-vessel disease (n = 19), 2-vessel disease (n = 28), or 3-vessel disease (n = 59). These groups were not significantly different vis-à-vis the demographic data such as age; gender; marital status; income; educational level; and history of hypertension, diabetes mellitus hyperlipidemia, and cigarette smoking (Table 1) .
For all the patients, the median and 25th to 75th percentile range of anxiety score were 5 and 3 to 9, respectively.
The severity of anxiety symptoms was significantly different between the 3 patient groups. The lowest anxiety scores belonged to the patients with 3-vessel disease, and the highest scores belonged to those with single-vessel disease ( Table 2) .
The inverse association between the angiographic findings and the severity of anxiety symptoms, found in the bivariate analysis (using the Kruskal-Wallis test), was replicated in a linear regression model, which also controlled for all the covariates (i.e., age; gender; marital status; income; educational level; and history of hypertension, diabetes mellitus hyperlipidemia, and cigarette smoking). 
Discussion
We found an inverse association between coronary stenosis and the severity of anxiety symptoms among patients undergoing coronary angiography.
Similar to our study, Elias et al. 28 found an inverse association between coronary artery occlusion and anxiety symptoms. In the absence of organic disease, individuals with high anxiety and somatic symptoms show normal angiographic findings. 29, 30 In a study in Lewiston, United States, the regression model suggested that trait anxiety was inversely correlated with the extent of occlusion. The authors concluded that women with low anxiety might be referred for catheterization later in the course of their disease. 31 However, Tennant and Langeluddecke 32 found no association between angiographic findings and psychological status including anxiety levels. Another study also showed no association between the severity of CAD involvement and the anxiety score. Nevertheless, in that study, the highest anxiety symptoms were found in patients with slow coronary flow.
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The magnitude of the association between coronary artery involvement and anxiety symptoms has been previously studied using other diagnostic procedures. Channer et al. 23 showed a correlation between anxiety/depression and exercise test findings in patients with chest pain. In line with our findings, the authors found a normal exercise test to be more prevalent in patients with anxiety and depression. 23 In another study, compared to patients who had CAD, individuals with normal angiography were found to have higher obsessive-compulsive traits, somatization, interpersonal sensitivity, phobic anxiety, paranoid ideation, and psychoticism. 34, 35 Our result with respect to an inverse association between the extent of coronary stenosis in coronary angiography and psychological status warrants further research. It has been reported that patients with normal angiography may have higher rates of panic attacks and major depression disorder. 36 Psychological distress, as well as psychiatric disorders, may contribute to how individuals experience and report somatic symptoms; this may increase the request for angiography and other evaluation procedures by physicians. 37 It has been hypothesized that untreated anxiety among patients may exaggerate somatic presentations and patients may have a tendency to attribute their symptoms to their heart, rendering cardiologists more likely to request or perform angiography. 13 These somatic symptoms can also influence how and when family physicians and general practitioners request cardiology consultation, which possibly results in angiographic evaluation and diagnosis of CAD in earlier stages. Autonomic nervous system disorders and hyperventilation due to anxiety mimic coronary angina J Teh Univ Heart Ctr 12 (4) http://jthc.tums.ac.ir October, 2017
Shervin Assari et al. while there is no or minimal evidence of coronary stenosis in angiography. 13, 29 In a study, the patients' anxiety level was found to influence the physician's decision to request angiography and the authors concluded that angiography would reveal minimal findings in such cases.
36
A high percentage of patients with anxiety who develop chest pain have normal angiographic findings. In the case of chest pain and anxiety, patients need a more precise screening of anxiety in addition to angiography. Validated and standardized instruments are available for administration in clinical practice for the screening of anxiety. 38 There is a need for clinical trials to test the effects of diagnosis and anxiety alleviation in patients with comorbid anxiety and CAD, even if anxiety is inversely associated with the degree of coronary stenosis found in coronary angiography. 36 The current study has the following limitations. First, the small sample size is a limitation. Second, we did not measure comorbid conditions in this study. Third, we measured symptoms of anxiety instead of the clinical diagnosis of any anxiety disorder. The cross-sectional design of the study is another drawback of note insofar as it did not permit any causal interference. Additionally, although among patients undergoing coronary angiography, 15% to 25% could have normal angiography, we did not include patients with normal coronary angiograms in the current study. Finally, we used the vessel score while there are more accepted scoring systems for assessing the extent and severity of CAD such as the Gensini score and the SYNTAX score. [39] [40] [41] Our study also has clinical implications. This study reports an inverse relationship between anxiety symptoms and coronary stenosis, highlighting the need for more attention to the level of anxiety in patients who are single-vessel rather than 2-or 3-vessel. In other words, as patients with minimal angiographic findings have more anxiety, anxiety should be screened among patients in the early stages of CAD. Patients who display less impairment on an angiogram may benefit from the assessment and treatment of anxiety. This finding is important due to the prevalent prognostic role of anxiety symptoms in patients with CAD.
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Conclusion
Patients who undergo coronary angiography and have minimal coronary stenosis may have high levels of anxiety symptoms. The results advocate for anxiety screening and treatment among patients with coronary artery disease who have minimal angiographic findings.
